Artificial Magnetic Activity of Dielectric Photonic Crystals
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Below a cut frequency, wire mesh photonic crystals can be described by a negative
permittivity given by £=1-2my /k”. Recently, Pendry and co-authors suggested that it was
possible to design photonic crystals exhibiting an artificial magnetic activity [1]. It is believed
that, mixing both geometries, it is possible to obtain a material with both negative permittivity
and permeability. It seems however that there be no unified theoretical approach to this kind of
effective behavior. We address this problem in the case of dielectric fibers by using a
renormalization group analysis. We show that the artificial magnetism is due to microscopic
magnetic moments induced by geometric resonances. The relative permeability is obtained

explicitly in the form: yu=1+ kzz k2ank2 [2]. Our result explains the apparent paradox raised
by Pokrovsky et al. [3] that, by embedding wires in a medium with negative y, one does not get a
Left Handed Medium.
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